Manipulating central nervous mechanisms of food intake and body weight regulation by intranasal administration of neuropeptides in man.
Maintaining a stable body weight set-point is assumed to rely on a homeostatic central nervous system (CNS) regulation of body fat with the particular involvement of hypothalamic pathways. The peripheral adiposity signals insulin and leptin convey information on the amount of energy stored as body fat to the arcuate nucleus of the hypothalamus, where anabolic/orexigenic and catabolic/anorexigenic pathways interact to regulate food intake and energy expenditure. One of the most prominent orexigenic messengers is neuropeptide Y (NPY), whereas melanocortins, including alpha-melanocyte-stimulating hormone (alpha-MSH), are essential for inducing anorexigenic effects. The melanocortin receptor 4 (MC4-R) plays the most important role in mediating catabolic effects of alpha-MSH. In this review, we present a series of own studies on NPY, insulin and MSH/ACTH4-10, an MC4-R agonist. The studies were all based on the intranasal route of administration which enables a direct access of the peptides to hypothalamic functions. NPY acutely attenuated electrocortical signs of meal-related satiety. Prolonged intranasal administration of insulin as well as of MSH induced weight loss in healthy human subjects. However, overweight subjects did not lose body fat after MSH administration. The results corroborate in humans the significance of all three messengers for the central nervous regulation of adiposity and might contribute to the future development of medical strategies against body-weight-related disorders.